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Abstract:

There are several aspects of IMS Emergency Calls that need consideration for additional handling specifications in TS 24.229.  Descriptions of each of the issues are provided below. In considering them all together, there may be value in providing a common solution that could be applied to all or most of the identified gaps.  

Discussion of gaps:

1. Indication in Registration request.  As described in the incoming LS S2-084427 (included in zip file), SA2 has requested CT1 to define a way to indicate an emergency registration request instead of using an Emergency Public User Identity.  This solution is agreed in principle in SA2 pending a timely solution by CT1 so that the critical fix can be applied to Rel.7 forward.
2. Indication of IMS Emergency Call origination. TS 23.167 UE procedures state “Include an emergency service indication in the emergency session request”.  The emergency service urn is one way the P-CSCF can detect an emergency call.  However, this is not a very efficient means for the P-CSCF and other SIP entities to detect the emergency call so that priority treatment can be provided (e.g., allowing the IMS session to be established during overload when non-emergency sessions would be rejected). Additionally, if the call is destined to a PSTN based PSAP, the E-CSCF will replace the emergency service urn in the Request URI header with the PSAP Tel URI.  The MGCF will not have an emergency indicator to allow it to detect the emergency call so that it can prioritize the call and perform mapping of national ISUP emergency parameters. If the solution provided for the emergency registration indication could also be extended or reused to indicate an emergency session origination, it could provide an efficient means for detecting the IMS emergency session origination.  
3. Indicator from IMS to UE of IMS Emergency Call. With recent requirements brought into 3GPP regarding feature interactions during an emergency call, the UE needs to be aware of an active emergency call.  In TS 23.167, there are IMS specifications to support non UE detectable calls (i.e., the UE is unaware of the emergency call, it is first detected by the P-CSCF).  For those cases, IMS needs to notify the UE that an emergency call has been detected so that the UE can handle the call properly.  E.g., if there are resource shortages, the UE would give up other bearers and maintain those used for the emergency call, the UE wouldn't initiate a domain transfer, the UE would ignore call waiting, the UE wouldn't put the PSAP on hold. 3GPP SA2 has agreed to a fix to TS 23.167 to include this indicator as of Rel.7 in S2-084305: CR0091. 
4. PSAP callback.  This issue was initially raised in CT1 in an LS from SA2 S2-080977 (included in zip file). ietf ecrit (phone bcp) and 3GPP via adoption of TISPAN multimedia services specifications (TS 23.173) has identified call handling and feature interactions on calls from the PSAP to the UE that made an emergency call (i.e., callback).  However, currently there is no SIP signalling that identifies the call as a callback. 

Objective:
The highest priority is to resolve the emergency registration indication (gap #1) in a timely manner so that the fix can be applied to Rel.7.  Items 3 (indicator towards UE) and 4 (PSAP callback) are also Rel.7 issues that need to be resolved.  Item 2 (origination indication) is an optimization which is desirable especially if a common solution could be applied to 2.
DIscussion of alternative solutions:

Solution 1: a new “emergency” URI parameter.

· A new 3GPP “emergency” URI parameter, similar to the “orig” URI parameter.  
· It would be included as follows: 
a. For emergency registrations (gap #1), the “emergency” URI parameter is included in the From header.
b. For emergency originations (gap #2), the “emergency” URI parameter is included in the Request-URI header.
c. For IMS to UE indication (gap #3) the P-CSCF will add the “emergency” URI parameter to the Contact header. It will be added to the first reliable response, including failure responses.  The “emergency” parameter may also be included in earlier unreliable responses (i.e., if the 18x is not sent reliably then it could be sent on the 18x but must also be included in the final response).  
d. Added to the Request-URI header by either the MGCF or the IP PSAP for PSAP callbacks (gap #4) Note: for incoming calls, it will only accepted from trusted entities and filtered out otherwise. The location of the parameter in the Request-URI is consistent with normal proxy handling of parameters. 
Solution 1: Advantages/Disadvantages
· Advantage of defining a new URI parameter is that is defined per identified need and is not overloading use of an existing parameter.

· Disadvantage is if the new parameter has to go through the IANA process, however, like “orig”, 3GPP can define the parameter prior to completing IANA registration.
Solution 2: contact information; feature tag; sip priority value=40

The proposed solution 2 assumes that the user is identified with a non-emergency PUID. When an emergency occurs and when the emergency registration is necessary, the UE performs an emergency registration via the initial registration procedure. However, in some cases the UE will initiate an emergency call without performing emergency registration (e.g., when in its home network). Obviously, in this case the S-CSCF routes the callback as any other call, since there is no an emergency contact (the UE did not indicate it via emergency registration). 

When emergency registration is necessary, the UE performs the emergency registration by registering a non-emergency PUID, and the Contact header that contains a contact address and the feature tag sip.priority with value 40, (i.e. priority=40), as defined in the RFC 3840. The feature tag  priority=40 is used to indicate that the respective UE's contact address may be used for emergency callbacks and to indicate this is an emergency registration and shall be handled per TS 23.167 (e.g., if the UE has previously performed a normal registration contact information is maintained as well; roaming and barring restrictions are ignored). 

The RFC 3840 states:
" emergency: Integral value of 40.  The device supports calls in the case of an emergency situation." 

Furthermore, the RFC 3840 also states:

" A value of X means that the device is willing to take requests with priority X and higher.  This does not imply that a phone has to reject calls of lower priority.  As always, the decision on handling of such calls is a matter of local policy."
Solution 2: Advantages/Disadvantages
· An advantage of using an existing SIP parameter is that the IANA process would not delay the use of the parameter.

· A disadvantage is that the parameter may be overloaded.  Can it be guaranteed that the selected value will only be used for emergency services?
Security Considerations

Pertaining to the callbacks in general, it should be pointed out that the callbacks may be misused (fraud). Short of being able to identify and authorize the caller placing a callback - it will be difficult for the S-CSCF to prevent the misuse. The only information received by the S-CSCF in the request (indicating and emergency callback) will be the asserted identity of the caller. However, for the S-CSCF to authorize the asserted identity (and accept the emergency callback) may be a problem. For example, an IMS-enabled PSAP is just an UA. Hence any other (non-PSAP) UA will be able to include the same URI parameters as the PSAP is able to do.  However, one level of security is that the emergency callback indicator (priority=40 feature tag or emergency URI parameter) can be filtered out if it is not received from a trusted entity.
Procedures:

For each of the solutions, the procedures are the same.  The only difference is the parameter used as the emergency indicator.  If Solution 1 is chosen, the parameter used is the emergency URI parameter.  If Solution 2 is chosen, the parameter used is the feature tag priority=40.  The procedures are as follows:

Emergency registration  (gap #1)

Emergency registration at the UE.

The UE registers a non-emergency PUID and specifies its contact address. In addition, the UE adds an emergency indication (i.e., emergency URI parameter in the From header or a single feature tag with priority=40 in the Contact header) to indicate that it prefers to receive only emergency callbacks at this contact address.

Emergency registration at the P-CSCF

The P-CSCF detects that this is an emergency registration (by examining the From header with an emergency URI parameter or Contact header with feature tag priority=40. 
Emergency registration at the I-CSCF

The I-CSCF detects that this is an emergency registration  (by examining the From header with an emergency URI parameter or Contact header with feature tag priority=40). The I-CSCF forwards the emergency registration indication over the Cx interface to the HSS. 
Emergency registration at the HSS
The HSS detects that this is an emergency registration by receiving an emergency indication over the Cx interface and can then override roaming and barring restrictions to allow the emergency registration. 
Emergency registration at the S-CSCF

The S-CSCF detects that this is an emergency registration (by examining the From header with an emergency URI parameter or Contact header with feature tag priority=40). The S-CSCF saves the non-emergency PUID and associated contact address and emergency registration indication (emergency URI parameter or feature tag priority=40) for subsequent callback from the IP PSAP or MGCF.

Emergency Call Origination (gap #2)

For subsequent emergency call, whether the UE performed an emergency registration or not, the UE puts the respective emergency call indication (i.e., emergency URI parameter in the Request-URI parameter or feature tag priority=40 in the Contact header) in the request for dialog. This indicates that this is an emergency contact address and an IMS emergency call origination.  If the UE did not detect the emergency call, when the P-CSCF detects the emergency call, the P-CSCF will insert the emergency call indication (i.e., emergency URI parameter in the Request-URI parameter or feature tag priority=40 in the Contact header) prior to forwarding to the E-CSCF.

IMS to UE indication of IMS Emergency Call (gap #3)

The P-CSCF will add the emergency indication in the Contact header (i.e., the emergency URI parameter or feature tag priority=40). It will be added to the first reliable response, including failure responses.  The emergency indication (i.e., the emergency URI parameter or feature tag priority=40) may also be included in earlier unreliable responses (i.e., if the 18x is not sent reliably then it could be sent on the 18x but must also be included in the final response).

PSAP Callback Procedure (gap #4)
Callback Procedure at the IP PSAP and MGCF

When forwarding an emergency callback to the non-emergency PUID, either the IP PSAP or the MGCF includes in the initial INVITE request an emergency indicator (i.e., emergency URI parameter in the Request-URI header or Accept-Contact header containing a feature tag  priority=40) indicating that it is a PSAP callback and it prefers to reach the UE at its emergency contact address.

Procedure at the S-CSCF
The S-CSCF, upon receiving an initial INVITE request (from the PSAP or MGCF) specifying the non-emergency PUID in the Request-URI, and containing the emergency indication (i.e., emergency URI parameter in the Request-URI header or Accept-Contact header containing a feature tag  priority=40 (see NOTE 1 below)), handles the emergency callback based on local country policies, e.g. either:

- selects the registered emergency contact address as the target for the callback; or

- processes the callback as any other incoming call (e.g., if there wasn’t an emergency registration). 
Procedures at other IMS entities

Other IMS entities will also receive the emergency indication (i.e., emergency URI parameter in the Request-URI header or Accept-Contact header containing a feature tag  priority=40) to identify the call as a PSAP callback.  On reception of this URI parameter, the entities may handle PSAP callback interactions as specified in TS 22.173 (e.g., PSAP callback overrides call forwarding so that the call will not be redirected)

NOTE 1: RFC 3841 states:

"Note that, in any case, caller preferences can only be considered preferences - there is no guarantee that the requested service will be executed.

The Accept-Contact header field allows the UAC to specify that a UA should be contacted if it matches some or all of the values of the header field."
Recommendation:

Either solution can be used to solve all four identified gaps.  There are advantages and disadvantages of each solution.  CT1 should discuss the merits of each solution and chose one that can meet the needs of IMS Emergency Calls in a timely manner so that the fix can be applied to Release 7.  
